Splenic artery aneurysms (SAA) are the third most common intra-abdominal aneurysm. Complications include invasion into surrounding structures often in association with preexisting pancreatic disease. We describe an 88-year-old female, with no history of pancreatic disease, referred with lower gastrointestinal bleeding. CT angiography showed a splenic artery pseudoaneurysm with associated collection and fistula to the transverse colon at the level of the splenic flexure. The pseudoaneurysm was embolised endovascularly with metallic microcoils. Rectal bleeding ceased. The patient recovered well and follow-up angiography revealed no persistence of the splenic artery pseudoaneurysm. SAA rupture results in 29%-50% mortality. Experienced centres report success with the endovascular approach in haemodynamically unstable patients, as a bridge to surgery, and even on a background of pancreatic disease. This case highlights the importance of prompt CT angiography, if endoscopy fails to identify a cause of gastrointestinal bleeding. Endovascular embolisation provides a safe and effective alternative to surgery, where anatomical considerations and local expertise permit.
Introduction
Splenic artery aneurysms (SAA) are defined as a ≥1 cm dilatation of the artery diameter and are the third most common intra-abdominal aneurysm [1] . The majority of SAA are detected as incidental findings, but if they present with rupture, a high mortality rate results [2] . Complications include invasion into and communication with surrounding structures, often in association with preexisting pancreatic disease [1, 3] . Traditionally, treatment of SAA was through surgery, but endovascular therapy is now established with minimal morbidity and mortality [4] . We describe successful endovascular management of a splenic artery pseudoaneurysm, with a fistula between the pseudoaneurysm and the transverse colon, in a patient without coexisting pancreatic disease.
Case Report
An 88-year-old Caucasian female was referred from the emergency department with lower gastrointestinal bleeding. She gave a history of five episodes of fresh rectal bleeding with blood separate from the stools, of one day's duration. This was preceded by one day of loose stools and a constant low grade central abdominal pain. There were no other associated upper or lower gastrointestinal symptoms and no systemic disturbance. Past medical history included atrial fibrillation for which she was prescribed warfarin. She was a nonsmoker with minimal alcohol intake.
On examination, body mass index was 23 and blood pressure 140/70 with an irregular heart rate of 80 bpm, a respiratory rate of 18, and oxygen saturation 100% on room air. Examination of the abdomen elicited tenderness in the periumbilical region with no peritonism. On digital rectal examination the rectum was empty with no masses and no perianal disease. Dark blood was noted on the glove with no clots. Haematological and biochemical investigation revealed haemoglobin was 103 g/L (normal range 115-160 g/L), C-reactive protein 210 mg/L (<10 mg/L), and international normalised ratio 4.47 (target 2.5). Urea and electrolytes, liver function, and serum amylase were normal. Electrocardiogram confirmed atrial fibrillation. The patient was managed with intravenous fluid replacement and 10 mg vitamin K. Warfarin was stopped. A flexible sigmoidoscopy was performed with no polyps or masses identified and fresh blood and clots seen throughout the sigmoid colon. The patient continued to report bleeding and repeat haemoglobin had decreased to 81 g/L. Two units of packed red cells were transfused and an oesophagogastroduodenoscopy revealed atrophic gastritis and a prepyloric erosion unlikely to be the source of bleeding. Following this computed tomography (CT) angiography showed a splenic artery pseudoaneurysm with associated collection and fistula to the transverse colon at the level of the splenic flexure ( Figure 1 ).
Radiology consult was obtained and the pseudoaneurysm embolised via catheter directed metallic microcoils. Upon completion no further contrast extravasation was seen, with cessation of flow through the fistula ( Figure 2 ). Rectal bleeding ceased and there were no complications. The patient recovered well and was discharged. A follow-up CT angiography at 6 weeks after embolisation revealed no persistence of the splenic artery pseudoaneurysm.
Discussion
Visceral artery aneurysms are rare and reported prevalence in the population varies from 0.1 to 10.4% [5] [6] [7] [8] . SAA are the most common type, accounting for 30%-60% [5] . SAA account for up to 60% of all splanchnic artery aneurysms, followed by aneurysms of the hepatic (20%), superior mesenteric (5.9%), and celiac (4%) arteries [9] . Following the aorta and iliac arteries, SAA are the third most common abdominal aneurysm [1, 7] .
SAA is a ≥1 cm dilatation of the artery diameter and can be classified as a true or pseudoaneurysm, with the majority (72%) true aneurysms [10] . Most SAA are reported in the main body of the artery, with a majority (74-87%) at the distal third and the mean size 2.1 cm [11] [12] [13] . Aneurysm size is not a predictor of rupture [5] . Aetiology is hypothesised as wall degeneration or dilatation of an artery through increased pressure and weakness in the wall [8, 14, 15] . There is increased female : male incidence reported for all SAA [1, 2, 5, 7] and increased male : female incidence reported for giant SAA (defined as a SAA ≥ 5 cm) [2] . Pregnancy, portal hypertension, liver transplant, and pancreatitis are described as particular risk factors, with the latter more closely associated with pseudoaneurysms and the first two factors with true aneurysms [2, 16, 17] . Multiparity has long been associated with increased risk of rupture [1, 7, 18, 19] .
20% of SAA are symptomatic and 80% incidental findings [2, 8, 16] . Intervention is recommended for SAA that are symptomatic, increasing in size, found during pregnancy (or in child bearing years), of diameter ≥2 cm (or any size in case of a pseudoaneurysm), as these factors have been described as increasing the risk of rupture [20] .
Traditionally 10% of SSA presented with rupture but due to increasing incidental diagnosis this has reduced to 3% [1, 21] . Mortality following rupture was 25% in the 1970s, with little improvement since, and is as high as 100% for pseudoaneurysms [1, 22] . In pregnancy 75% maternal and 95% fetal mortality rates are described. Most aneurysms rupture in this group (95%), with two-thirds during the third trimester [23, 24] . Pathogenesis is hypothesised to be due to the hormonal (oestrogen, progesterone, and relaxin [21, 25, 26] ) and physiological changes of pregnancy on the arterial wall and the presence of antenatal comorbidity such as portal hypertension, which is itself a risk factor for SAA [27, 28] . There is an incidence of 7.1-13.0% in this group of patients. Rupture has been described via containment in the lesser sac followed by a second rupture into the greater sac or through a single rupture into the abdomen [26, [29] [30] [31] . The symptoms associated with unruptured SAA are usually nonspecific whereas a ruptured SAA almost always presents with hemodynamic instability and severe sudden abdominal pain [1] .
Invasion into the stomach, duodenum, pancreatic duct, and colon can result in gastrointestinal bleeding and up to 13% of ruptured SAA have been described as fistulate with these structures [1, 16] . Fistulation to vascular structures such as the splenic and portal veins can cause arteriovenous fistulae resulting in mesenteric steal and small bowel ischaemia [32] . External mass effect on the portal vein can cause portal hypertension and venous congestion [33] . SAA can rupture into pancreatic pseudocysts [20, 34] . 60% of pseudoaneurysms occurring in chronic pancreatitis are SAA [35] . Haemorrhage is described as presenting with a sentinel bleed before major haemorrhage and bleeding as a result of SAA can present with haematemesis, haematochezia, intra-abdominal bleeding, or melaena [1] .
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This patient presented with rectal bleeding due to fistulation with the transverse colon. Direct colonic involvement presenting with haematochezia without pancreatic involvement is extremely rare in the literature. The first two nonfatal cases of SAA with colonic involvement were reported in 1984 and 2003. In both the SAA communicated with the splenic flexure and required open surgery for definitive treatment [19, 36] . Other authors describe haematochezia from SAA rupturing into a pancreatic pseudocyst with fistula to the colon and in two patients with pancreatitis, a giant pseudoaneurysm communicating with the splenic flexure, and a saccular SAA with a collection extending to the descending colon [3, 37, 38] . Haematochezia from a splenic artery pseudoaneurysm in a patient with a pancreatic pseudocystocolic fistula was successfully treated after the pseudoaneurysm was embolised via catheter directed coils [39] . A patient with chronic pancreatitis underwent successful embolisation of a splenic artery pseudoaneurysm that ruptured into the colon, following a negative laparotomy [40, 41] . The Mayo clinic published an 18-year case series that included a single patient with splenic artery pseudoaneurysm fistulate to the descending colon, without pancreatitis. This patient was treated with surgery. The authors combined their case series with literature review and found 26.2% of splenic pseudoaneurysms present with haematochezia or melaena and in 42% of the 59 patients included, the bleeding originated from the pancreatic duct [20] .
Digital subtraction angiography is the preferred modality for delineating SAA and computed tomography for monitoring during conservative management [1] . Endovascular management is now recommended for management of unruptured SAA, including pseudoaneurysms, not involving the splenic hilum [42] , through transcatheter embolisation or less commonly stent grafts, with splenic preservation possible [4] . For ruptured SAA or pseudocyst involvement, surgery is recommended [1, 3] . The failure rate of transcatheter embolisation is higher when pseudocyst is present [20] . When a pancreatic pseudocyst is the underlying cause, splenic and pancreatic conserving approaches are described but surgery can be as extensive as aneurysmal resection, splenectomy, and colonic resection with distal pancreatectomy [1] . Ruptured SAA results in high mortality (29%-50%) [20, 43, 44] even following operative management and recent publications advocate endovascular intervention for SAA even on a background of pancreatic disease [45] [46] [47] . Experienced centres report success with the endovascular approach even in haemodynamically unstable patients or as a bridge to surgery [44, 48] . Elective laparoscopic approaches have been advocated where loss of splenic function or repeated imaging is contraindicated and where anatomy presents difficulty for embolisation [24, 49] . Zero morbidity or mortality is reported from laparoscopic resection of unruptured SAA [50] .
Interventional endovascular treatment for all visceral artery aneurysms is reported with zero mortality for unruptured aneurysms [5, 51] . Although case series for SAA are small, several authors describe zero mortality following endovascular treatment for unruptured SAA since 1987 [43, 44, 52] . Anatomical variation is suggested as the main factor determining successful nonoperative treatment [53] . Aneurysms of the distal artery are more likely to develop complications following endovascular therapy [44] . Recanalisation rates for SAA were quoted as 12.5% in the in 1990s [54] . A large case series in 2015 reports a 93% success rate for all visceral artery aneurysms treated with interventional techniques [5] . Complications of interventional techniques include thrombosis or embolism resulting in organ abscesses and infarction, coil migration, aneurysm recurrence, and local arterial access complications [42] . There is little consensus on follow-up [44] .
Conclusions
Splenic artery aneurysms and pseudoaneurysms are rarely encountered in routine practice but will increasingly be identified as incidental findings. Patients presenting with haematochezia on a background of pancreatic disease should immediately alert the physician to the possibility of splenic artery aneurysm or pseudoaneurysm, complicated by gastrointestinal involvement. Without this history, cases of rectal bleeding caused by SAA or pseudoaneurysm communicating with the colon present a diagnostic challenge. This highlights the importance of prompt CT angiography, especially if upper and lower gastrointestinal endoscopy fail to identify a cause of bleeding. This case describes a splenic artery pseudoaneurysm with direct colonic involvement, in a patient without a background of pancreatic disease, managed successfully without open surgery. Advances in endovascular embolisation techniques provide a safe and effective alternative to surgery, where anatomical considerations and local expertise permit.
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